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W*«l] TIE© (A) , (B) Kla%i-#>^*SPT. 

[ M |2] TSB© (A) , Xtt (B) |cs%**3//t*KSPT*a-K 

( A ) WD* © W0## 2 IcSH^CDT^ -/ BH*I 

(B) W*©«W»*2K:W(l©r5yW»BK:fiv^ lfb<liil® 

[»**3] TUB© (a) , Xtt (b) |C5%-rDNAT?*«»**2KlB 
( a ) ffi#f*©BB#I## 1 tC|B«©£SlE#l© -6, 18 7-138 

( b ) wb*cmb*j## i KVBMammm® *> ^ 1 s 7 - 1 3 s 

- KtSDNA. 

H»**4] »**2, Xtt»**3K:««©DNA©«l«lrt©3tr-* 



ffi|E#2 0 0 3-3 0 2 8 9 3 1 



4$ 2002-072931 

X^FpUSPT (PERM BP-7 9 3 2). 
[0 0 0 1] 

etobacter) &t>* 3 > T iZ b * -JS (Gluconacetobacter) IcMf^mi 
*, S:t^ , rtle)©»^5:Mv^Tl^ti^©^ft^^S^^^^ < ^ >r 

[0 0 0 2] 

cfle*©««ff] 

^ n > r -fe h ^ 9 * - wen* s mm a 
rw»t?*»k itm©#«*^^^ , t^ ,: f , ®^^^ <;& ^ lc ^ :riT ^ 

tt«©«W[|B* J ?>*»ffiAtt^K:©T'r«. 

[0 0 0 3] 

<gTb&v^£, r^fcfewwwtt^stvxBwairftww^s-fc^**^* 1 ^* 

[0 0 0 4] 

©»»e©Bitt©ttft^s«T»si«sffiK: ufe«cft7c©ffitticia«a*« - 
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h<DT*%&mW&fc*t.LT, X 3 -DCD&te* (aar-A. 

aarB. a a r C) #* n-->**£*l/TV^ *Zf - 

*n$?- (J. Bacteriol.) , 1 7 2 0 9 61, 1 9 9 0^) „ 

[0 0 0 5] 

a a r C»^l»H©Mt^it5iII:3- 

7-^>f^^3> • T>F" ;UtI>^-7.'J>^ (J- Ferment. Bioeng. 
). 7 6i, 2 7 0 1993^) o 
[0 0 0 6] 

^n-->^b. rth;^^ - • r** • if:/**s/-*- ^ y^i fo 

3 2 8 8 (Acetobacter aceti subsp. xylinum IF03288) 8clCJg$«R8lbT4£& 
»T?a>«*©l«l-h©**IK:oV^TI*5r:i»-e*ofc (»W¥3- 2 1 9 8 7 8^ 



[0 0 0 7] 

^a*^^n-->^sn^jH§^MT;v5 i tiKH»^^ (adh 

£ D L^U ADHttx*;-^fttftni*ft*t«i*T?*oTI»ftt' 
[0 0 0 8] 
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[0 0 0 9] 

[0 0 10] 
[KB fc jBSH- 5 «> ©#«3 

©*? ft # £ . 

[0011] 
[0 0 12] 

b ^ b > r © £ e> imm±mm &mwm&m&* ft m m 3 ^ « 
wr^&v^ft, 2%©«©# : &T"e%^W'«rtgici-sM'fK^ft^^ u > 
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[0 0 13] 

#&ftfcWWttttB*tt* DDB J/EMBL/Genb ankROPSWI 
SS-PROT/P I RKlfcV>T*^nS?--fcS$bfcfS:Jk X7-f ^df^Xft 

^^7>^7i5-^ (serine palmitoyltransferase) *l& # > A*? 3S 

f -r § <5 ^ m ^ ^ o 

[0 0 14] 

9— gat-erf fcttr^ ;tiwiww4 6. 3%©. *fcv**©**tfctt2 

[0 0 15] 

^ s jg^^ D N A <d &mmm ic % u #**«:fSu«t*icSofe. 

[0 0 16] 

(1) TfB<Z> (A) , Xtt (B) |caW*>**KSPT. 

( a ) Ba»<z>«ai** 2 en*® r s ; wmm *M-t s * > a- * ft. 
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• 
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[0 0 17] 

(2) TIB© (A) , Xt* (B) JC^#>A*ftSPT&zi-Rt-smte^<Z) 



c a ) mm^ommm^ 2 jcsb*© r wmn stts^^^i. 

[0 0 18] 

(3) TIB© (a) , X\t (b) iC^i-DNAT'&SJlIB (2) ICgS*©*®^ 
<£>DNA 0 

(a) mw&<Dm&m*iKmm<D&&m#i<D$^ s 7~i 3 8 

6 fr & ^#tf D N A„ 

( b ) mmmom^m^ 1 icfB*g©m*sa#i© e> *>, 1 s 7 - 1 3 s 

- KfSDNA. 

[0 0 19] 

(4) _fcffi (2) , 3US (3) CS3^©DNA©Ml^©3tr-iSCfritiPi$tlfe 

[0 0 2 0] 

(6) _t« (4) , Xtt (5) lcSB«©^^©e>t>> r^a-Mft*Mt 

ISJVA (10~12. 5%) ffil&^IfU 



DNA 0 
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[0 0 2 1] 

(7) jisb (2) , x» (3) izmmvvNAz^hMmmx.-?^*^ f p us 

PT (FERM BP-7 9 3 2) . 
[0 0 2 2] 

c 8 ) < t ibmmm&mpm^ i ^•tmsi^iis:^ s d NMit?:^ 
T'&smi*.^*^ mot, itii-^ii^^hM^^- ( 

T^ntf-^?*-) pMV2 4icr<?)DNAijt5:fAL/t^§^^5 K 
pSPT, fttf/Xtt, 30^;*^ KpSPTmb^^- • 7** (Ac 
etobacter aceti) No. 1 0 2 3 (FERM B P - 2 2 8 7 ) IC#AUT& 

[0 0 2 3] 

[0 0 2 4] 
[^0^©^B©^ffi] 

[0 0 2 5] 
(1) *^|ODNA 

cD»j#^2c^i-T^7mse^^^^^^>^^® & ^- Fb ^^^* SB ^ J$: 

[0 0 2 6] 

*«»©DNAtt, y^n>Ti2h/t^^- • X>^->f (Gluconacetobacte 
r entanii) ©§&&#D N £&<Z><fc "5 tC VXT&niTZ Z. £ ftt^ So 

£?\ y;i/n>Ttb;^^--x>^->f, M*tf7iz b^* *- • 7/U h 
Ttf^^MH- 2 4 (Acetobacter altoacetigenes MH-24) (W^WF 
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jftiz y & — KF E RM BP-4 9 1 HLX&ffi ©WDNA^^^'J- 

^^f§ 0 ^#:DNA^#BIBB6 0-9 4 s 9 #^^cl«^3*lfc;^f 
[0 0 2 7] 

3 0*CJSH±, ff*b<l*3 71C, **ME1~1 0 2-^ h/mlT^W 

0ffT*teP s t I &JSV^„ 
[0 0 2 8] 

DNAC3MIU «A*.DNA*flW*. HfeftCtt, SftftfltDN A©«Wfc: 
Mv^«KWRP ■ t I fcffi»»3Sft***a6WWftfeca-ft6iB»»«. 
Ps t IZUmsO'C. MiS 1 - 1 0 0 a-y h/m 1 ©*#T^ 1 »H 
^ * _ d N A JCflMB 3 i£T £*i & ^m-fb U SJWrWSi-r 5 . 
[0 0 2 9] 

^-DNA&I-^U rWCT4DNA«J^&iil4~16t:, 1 

ttffil^DNA?:#5. 
[0 0 3 0] 

0 2 3Hi (Acetobacter aceti No. 1023) W (Wffft**Kt ^# -KF B RM 
B P - 2 2 8 7 fcl/t»K) fc*Ktt*U *©* 2 
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[0 0 3 1] 

DNAtfW&tlStf* SStf 1 8 7~1 3 8 6fr&as«««S»!II4 

[0 0 3 2] 

1 8 7-1 3 8 6{C*f^) tt, DDBJ/EMB L/Ge n b ank^tf 
SWI S S-PROT/P I RfCfcV>T**n^-^Ufchr<3, 7^^112 
JUl/Ol/Tf^^-f y^zEi-X • /ff-^/tlf U * (Sphingomonas paucimobilis) 
®SPTll^il46. 3% V?^CDLCBll^ LCB2ie?i:% 
2 6. 3%, 24. 8%©ffiRM£*:3*U •&VyM$h'<fl'b?yX7* 1 7- 

aarA. a a r B, aarC) ^mWHtt*Slt««lit*ti ADHlfi 
[0 0 3 3] 

. ij7^j/g> (PCRMiS) (M^*' S^x*^*?** (Tr 

ends Genet. ) 5«, 1 8 5*. 1 9 8 9^) JCjCoT, ifcttlWMIWOCil 
^5v^T^rtbfe*U * 1/*^ KSr^O-^t UTfflvxft A-f 

[0 0 3 4] 
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A.Xtt (Applied Biosystems) V/l/tf-f 9 ^-Gene Amp PCR System 24 

OOfcJBVV TaqDNA^J^-if (fflffi«t» WD-P 1 u b- (* 

[0 0 3 5] 
[0 0 3 6] 

[0 0 3 7] 

, era. mm. saw*, ^^t^^jcm^s^^^^^^s©^ ^ss 
-i*^3V7th^^-*©* *fc **** "tf^** 

i 

[0 0 3 8] 

, 8 7-1 3 8 6^e>J&5tffiS2l!I^t5DNAi:^bU>^ 
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IXSSCT'0. nSDS^tSSH-eS OX3Tf«fe»*«fl*>*l«*ff«5 

[0 0 3 9] 

(2) #3§BJ!CDlf^ffl 

srth;^^ -JR&tfJOi/ 3>T*h^^* -M©*W1S £fi 

[0 0 4 0] 

TiZh7\^^-MIHffi^bT^65^^ 7tbA^^-'7tf (Acetobac 
ter aceti) 7tM^--nfNo. 1 0 2 3 (Acetobacter 

aceti No. 1023) ** («llr4«#Kt>#-CFERM BP- 2 2 8 7 h bT 

>#^>f (Gluconacetobacter entanii) ##tf&*U 3»<£4f * 
-{CFERM BP-49 1 £ bT^fff£i£ tl-T V'v.S 7"fe • 7M>7t 

(Acetobacter altoacetigenes MH-24) IJfc^WatStlS. 

[0 0 4 1] 
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kpbrs 2 2©r>tr^y>Wtt«€^ K 

pACYCl 7 1<D*±^>( 2/>Wtt»e^, FPACYC1 84©* 

[0 0 4 2] 

[0 0 4 3] 

7^n^H-iibt!t P MV2 4 (r^-fF-^-^AMn 
■ 7>F- V>f^n;Htn^- (Appl. Environ. Microbiol.) 5 5i, 
17 1JC* 1 9 8 9^) TA 5 0 0 1 (A), pTA5 0 0 1 (B) (49H 
K6 0-9 4 8 8*4**) <fe^#W&tl, SSfeflcjlH^^M^f *~T?**P 
MVL1 (ry'.)*^a^-7>K-^*nS;*^'^5Xby- (Agri 
c. Biol. Chem.) 5 2*£, 3 1 2 51, 1 9 8 8^) &ft*. 

[0 0 4 4] 

- (Agric. Biol. Chem.) 49i, p.2 0 9 1, 1 9 8 5*0 bntfl' 
hU- (Biosci. Biotech. Biochem.) , 5 8#, 9 7 4 Jt> 1 9 9 4^) *K1 
[0 0 4 5] 
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[0 0 4 6] 

( 3 ) AfltWltt 

_tSB © «fc e> ic h X , BHtW^m^ (D n tf - R#* «l S *i fe - 1. k: * y IM» 
tf» icMt & b to § r £ * y v * < mmir * r h ^ * 

a 

[0 0 4 7] 

«u asm®, x*y-/i/***u w^fttfttiift^ticwtssNi 

[0 0 4 8] 

T?*y, 2. 7-6. 5©*H*«#*b<, ^-sm> ^msas, «b*«k:*o 

[0 0 4 9] 

(4) *nm<z>mM-mi$ 

9X5KpUSPTtt, Wfl*&4«ffrfe:/*--|CFERM B P - 7 9 3 2 b 

1 3 ffiSE# 2003-3028931 
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-So 

[0 0 5 0] 

[0 0 5 1] 

[0 0 5 2] 
[HWJ] 

(«K«1) 40P3>Tizb>^#- • x > ^ ->f 3^ e> ©til tie?® ^ D 

[0 0 5 3] 

(i) »dna7-{ 7^y--©fNK 

^;i/H>Ti2 # — * W (Gluconacetobacter entanii) ©If 

■CftSrtb^^* - * 7;H7th^^MH-24 (Acetobacter altoacet 
igenes MH-24) i(FERM B P - 4 9 1 ) £ 6 4 %X# 7 -/!/*» 

flDbfcYPGigiS (3%$Ol/3-:*, 0. 5%»#x3f:*, 0. Zo/otfV^h 
y) T?3 0'CK:T«a»«*«<fcofe. (7, 50 0 

Xg, 1 0#) U #&*lfe«#J:y, #p,»BB6 0-9 4 8 9#>a 

[0 0 5 4] 

±B<DJ:^ Kil/t#6*ifeSIHiftDNAft«l»f*P » * I (S«3t*t«) 



1 4 
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h (TaKaRa DNA Ligation Kit Ver.2, SSS3Stfc») &^T5*MbT^ 

[0 0 5 5] 

(2) Mlif'K«^©^D-->^ 

nMt ^_. 7t ^No. 1 0 2 3t(FERM BP-2 2 8 7) 

1 0 0 M/m 1 (DT>^l»tttfYPO»^WI^ S0TCTf4HIH 

J^ifJI b feo 

[0 0 5 6] 

■e;-e4Ctnn--5 loo/t g / m icDy>t^>u>£^frYPGJg*ac 

X5KtpPlfc**bfe. * ^> * c 2 %»* * S Y P G ***** T * T * h 
;t^--7tfNo. 1 0 2 3#&£W^«Kl'r*DNAI»i/m, P P 1 
n->ft2*lfc&J4 kbpWPst imfl)|92kbpfflE c o RV-B a 1 
I $T#T*&££ £^5tfS 
[0 0 5 7] 

k: bTa*i**35««±T?iw«« i b ****** 

-r iiiitsfe?iii b fee 

[0 0 5 8] 

(3) ^n->ftSnfcDNAWf^r©S3SW^J©^ 

JblB©^n->ftStlfeE c o RV-B a 1 I^lpUCl 90SmaIf 

1 5 ffiliE^ 2003-3028931 
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- * * - $/ a y&K <fc o T«3t b felt*. K*J*# 1 K«* b 

A-^ y ^"i-S#iC bT^&o fee 
[0 0 5 9] 

BUJ^lBiCtiB^fC^ ilt*18 7*6t«»tl 3 8 6IC* 

_^>ij~5*-f >^ - :7ly--k (ORF) (Z>###fllS2ftfe. 
[0 0 6 0] 

[0 0 6 1] 

(1) 7iZ # — • T-fe^^tf^JSflKift 

2 4 (Acetobacter altoacetigenes MH-24) ^(FERM BP-491) fi* 
©lMWftt*&=P** KOD-P 1 u s - OKfftMRttSi) feBwcPCRttlc 
j; 9 t»iU J||iRSL/feDNAWT^rS:#t4«-*®» % >^ hM^-pMV2 
4 (7^7^f K • ^•i^HD^h • 7>F • v-r^a/NM^-n^- (A P 
pi. Environ. Microbiol.) 5 5 4K 1 7 11, 1 9 8 9f) 0«Kff«Sma 
I*lWttK*Abfc^*5 FpSPTfcfNRbfc. pSPTKlJ»AS*ifci» 

[0 0 6 2] 

PCRtStt*OJ:^K:bt*JIUfe. «fcbTJ:*lWM**«> 

3 (04) Kb*"**) (f«D«ll»0«:ffiWtf4 (05) tc^ 

IT) Tfa^Si&f^CT, PCRi^lUc 

tfc;fc>*>> PCR^9 4t)15a 6 0'C3 05&\ 6 8X3 2^*1^^ 

[0 0 6 3] 

X£>p S PT&TiZ h/t^4t— - Tiz^N o. 1 0 2 3^1CXU^ hntf?V- 
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^#2 0 0 2-0 7 2 9 3 1 ^ 

ij- (Biosci. Biotech. Biochem.) , 5 8*, 9 741, 1 9 9 4^) iCfco 

■c*K**bfc. **«M*tti oo#ig/ml©T>bf$/y>fttJf2%a>I» 
&SsS!I IfeYP G**We»R b fee 

[0 0 6 4] 

[0 0 6 5] 

(2) JgjR«SI8s©»8Htfffi 

JififcJ^KlbTW&flfc:/?:** FpSPTt*t*T>^'J>ittO* 
MV 2 4©»S»Abfejfi«Tt hA^- • Ti2^N o. 1 0 2 3#fcJfc«b 
[0 0 6 6] 

Aftttictt, x^y-;V3%i:T>tf^U>l 00/t g/ml Sr^'T* 1 o 
Oml0YPG«^ »U3%il7>^';>100/ i g/ 
m 1 1 0 0 m 1 <D Y P Gtm<D*M*lK* pSPT ^"T^MS 

hM^3t-pMV24 £;£-3-.57t;$c&^«b> 3 0t;tli:e>«* 

( 1 5 0 r p m) ftffftV^ *K*«*fc7fi*©»»»»**T?®*** 660 
nmKlfiW^lft^lK&aiJfe^S-^^^Kbfc- 
[0 0 6 7] 

®2tc^f i^ic, iWfcfc«bftv%««T?tt»ii«iw»*tf7a» 

ttiartiHtiomi^WTf *ofc«)K:#U 3 %WM£.3 ; -;v5r»b 

[0 0 6 8] 
(^3) ^a>7th/^^- ' 

1 7 ffifI4# 2003-302893] 



2002-072931 
[0 0 6 9] 

^cJCoV 1 ^ b;i^##-pMV2 4 (Dfr fc^f Z>jxM7-& h # - • 7 
tfNo. 1 0 2 3«£Jl!W#»ttfcJfe*l/fc. 
[0 0 7 0] 

JWM&Ctt, 5L©^-^- (SV!7lfl:*Xitt«5KMJ-5A) £ffi 
V>T, itl%. X#7-;i/4%, 7>^>'J>100^g/mim2. 5 
L<DYPG*g*SlCT, 3 0°C, 4 00 rpm, 0. 20 vvmOSW^IS 
fffcW 'MW«3%*T!*WS-£fc. *©^> 7 0 0ml©«««^-^ 
-*{C«L/T«#*S:3tyffi^> 38ofe7 0 0mLICfbt»il3%, x*7- 
;i/4%, 7>tfS/'J>100jBg/mimi. 8L©YPGf«?:ttbt 

IB&JttR-bfc. -e©«g*S:* iK:*fc«)fe. 
[0 0 7 1] 



[*!]• 





ttftft (%) 


(OD660/h r) 


(%/hr) 


mmmmm 

(h r) 




9. 5 


0. 0 15 1 


0. 10 3 


6 2. 5 




11. 1 


0. 0 3 2 3 


0. 13 6 


2 4. 0 



[0 0 7 2] 

*1<Z>**»£>. JM»M* feWt 

[0 0 7 3] 
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[0 0 7 4] 

SEQUENCE LISTING 
<110> Mitsukan Group Corporation 

<120> Structural gene responsible for acetic acid resistance in ace 

tic acid bacteria, acetic acid bacteria transformed with said gene, and 

acetic acid fermentation using said transformants. 

<130> 6561 

<141> 2002-3-15 

<160> 4 

<210> 1 

<211> 2016 

<212> DNA 

<213> Gluconacetobacter entanii 

<400> 1 

gatatcaatg gcagcagcaa gatcgttgag gatctggcct ttgattcact ggccgtcatg 
aattttgtca tggaaatcga ggacacgctc gacgtttccg tgccgcttga ccggctggct 
gatatccgca ccattgatga tctggctgcc tgtatcgtct ctctcaagca ggcatcctga 
tacaccatgt cgattttctc gaaatatgaa ggccttgcgt ccgccctgtc ggcggtaacg 
gccgatggtg ggcgcaaccc gttcaacgtc gtgatcgaaa agcccatttc ctccacggtc 
gggctgatcg aagggcgcga gacgcttctg ttcggcacca acaactatct tgggctgagc 
cagtccccgg ccgcgatcga agcggcggtg gaagccgcca gggcttatgg tgtcggcacg 
accggatcgc gcatcgccaa tggcacgcag ggtctgcacc gccagttgga agagcggctg 
tgcaccttct tccgtcgtcg gcactgcatg gtgttttcca ccggttacca ggccaatctg 
ggcacgattt ccgcactggc gggcaaggac gattatctgc tgcttgatgc ggacagccat 
gccagcatct atgatggcag ccgccttggc catgcgcagg tcatccgctt ccgtcacaac 
gacgccgatg acctgcataa acgcctgcgc cgccttgatg gtacgcccgg agcgaaactg 
gtcgtggtcg aaggcatcta ttccatgatg ggcgacgtcg ttcccatggc ggaattcgcg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
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gccgtcaagc gggaaaccgg tgcatggctg ctggcggatg aagcacattc cgttggtgta 840 
atgggcgaac atggccgtgg cgtggcggaa tccgacggcg tggaagatga tgtcgatttt 900 
gtcgtcggca ccttttccaa aagccttggc acggttggtg gctactgtgt ttccaaccat 960 

gccgggctgg acctgatccg gctgtgttcg cgtccgtaca tgttcaccgc atccctgccg 1020 

ccggaagtca tcgccgcgac catggccgcg ctgactgaac tggaaaaccg gccggaactg 1080 

cgcgtgcggt tgatggacaa tgcacgcagg cttcatgacg ggctgcaggc ggccggcctg 1140 

cgcaccggcc cgcaggccag tcctgtcgtg tccgtcattc tggatgatgt ggcggttgcc 1200 

gtggcgttct ggaaccggct gctggacctt ggggtttacg tcaacctcag cctgccgcct 1260 

gcaacgcccg accagcatcc cctgctgcgg acctccgtca tggcgaccca tacgccggag 1320 

cagatagacc gggccgtgga aatcttcgcc gttgtagcgg gcgagatggg tatcaaccgc 1380 

gccgcctgaa aaaacctgcc tgccgtaatt tccacagcag atacggcagg cagaccagcg 1440 

gatgccgttc cgaaaacggc cccagcggca gttcaatgcc ggaatgccgc ctgatcttcc 1500 

atgcgatata gcgcgcgcca ccttcaaacg tgaaggcccc cttgaacagg cggctgacat 1560 

tcagcacgcg ccccagccga ccacgcagcc accagccttc gtacatcttc cggcgcagtt 1620 

caggtgtcag ctggggggtt agttgatcgc cctcagaccg gaacggcagg ccatcggcgc 1680 
gccatacatc cggcagcagg cgcctgtacc gtgcttcctg cccctgtagc aggctacgcg 1740 
gcctgcggcc gttctccaca cgcagttccg caccgtaagt atgggcgaac agggccagcc 1800 
agtagtcatc ggccgtgccc tgtgccggac ccagggcggc agcccagcgc cccgcctgcc 1860 
ccaccgcgcg gataatgcag gccaggatgg catcggccgc gtccggttcc ctgacccata 1920 
caagccgcac aggctggcag aagcgtgccc agaccgtggt atccaacgtg gcgcgtcccg 1980 
tcatgcggcg gaactgcgct atggacagga tggcca 2016 
<210> 2 
<211> 400 
<212> PRT 

<213> Gluconacetobacter entanii 

<400> 2 

Met Ser He Phe Ser Lys Tyr Glu Gly Leu Ala Ser Ala Leu Ser Ala 

5 10 15 

Val Thr Ala Asp Gly Gly Arg Asn Pro Phe Asn Val Val lie Glu Lys 
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20 25 30 

Pro lie Ser Ser Thr Val Gly Leu lie Glu Gly Arg Glu Thr Leu Leu 

35 40 45 

Phe Gly Thr Asn Asn Tyr Leu Gly Leu Ser Gin Ser Pro Ala Ala lie 

50 55 60 

Glu Ala Ala Val Glu Ala Ala Arg Ala Tyr Gly Val Gly Thr Thr Gly 
65 70 75 80 

Ser Arg lie Ala Asn Gly Thr Gin Gly Leu His Arg Gin Leu Glu Glu 

85 90 95 

Arg Leu Cys Thr Phe Phe Arg Arg Arg His Cys Met Val Phe Ser Thr 

100 105 HO 

Gly Tyr Gin Ala Asn Leu Gly Thr He Ser Ala Leu Ala Gly Lys Asp 

115 120 125 

Asp Tyr Leu Leu Leu Asp Ala Asp Ser His Ala Ser lie Tyr Asp Gly 

130 135 140 

Ser Arg Leu Gly His Ala Gin Val lie Arg Phe Arg His Asn Asp Ala 
145 150 155 160 

Asp Asp Leu His Lys Arg Leu Arg Arg Leu Asp Gly Thr Pro Gly Ala 

165 170 175 

Lys Leu Val Val Val Glu Gly He Tyr Ser Met Met Gly Asp Val Val 

180 185 190 

Pro Met Ala Glu Phe Ala Ala Val Lys Arg Glu Thr Gly Ala Trp Leu 

195 200 205 

Leu Ala Asp Glu Ala His Ser Val Gly Val Met Gly Glu His Gly Arg 

210 215 220 

Gly Val Ala Glu Ser Asp Gly Val Glu Asp Asp Val Asp Phe Val Val 
225 230 235 240 

Gly Thr Phe Ser Lys Ser Leu Gly Thr Val Gly Gly Tyr Cys Val Ser 
245 250 255 
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Asn His Ala Gly Leu Asp Leu lie Arg Leu Cys Ser Arg Pro Tyr Met 

260 265 270 

Phe Thr Ala Ser Leu Pro Pro Glu Val He Ala Ala Thr Met Ala Ala 

275 280 285 

Leu Thr Glu Leu Glu Asn Arg Pro Glu Leu Arg Val Arg Leu Met Asp 

290 295 300 

Asn Ala Arg Arg Leu His Asp Gly Leu Gin Ala Ala Gly Leu Arg Thr 
305 310 315 320 

Gly Pro Gin Ala Ser Pro Val Val Ser Val lie Leu Asp Asp Val Ala 

325 330 335 

Val Ala Val Ala Phe Trp Asn Arg Leu Leu Asp Leu Gly Val Tyr Val 

340 345 350 

Asn Leu Ser Leu Pro Pro Ala Thr Pro Asp Gin His Pro Leu Leu Arg 

355 360 365 

Thr Ser Val Met Ala Thr His Thr Pro Glu Gin He Asp Arg Ala Val 

370 375 380 

Glu He Phe Ala Val Val Ala Gly Glu Met Gly He Asn Arg Ala Ala 
385 390 395 400 

<210> 3 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<400> 3 

ctggctgcct gtatcgtctc tctcaagcag 
<210> 4 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<400> 4 
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acggctgcag ctgg'tctgcc tgccgtatct 

[mi] 

p s t I &£v*T*n-->^3*ifc*;i>3:/7lzh>***- • 

^©at^wr^ (ppi) ©fflR«*HfcMMra*^©fl«* &i*psp 

[03] 

to 

[04] 

[05] 

V- 2 $r^-r o 
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EcoRI 



EcoRV 



PstI 



SmalEcoRV EcoRlPstI 
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1kb 
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MetSerllePheSerLysTyrGluGlyLeu AlaSerAlaLeuSerAlaValThrAlaAsp 
GlyGlyArgAsnProPheAsnValVallle GluLysProIleSerSerThrValGlyLeu 
IleGluGlyArgGluThrLeuLeuPheGly ThrAsnAsnTyrLeuGlyLeuSerGlnSer 
ProAlaAlalleGluAlaAlaValGluAla AlaArgAlaTyrGlyValGlyThrThrGly 
SerArglleAlaAsnGlyThrGlnGlyLeu HisArgGlnLeuGluGluArgLeuCysThr 
PhePheArgArgArgHisCysMetValPhe SerThrGlyTyrGlnAlaAsnLeuGlyThr 
IleSerAlaLeuAlaGlyLysAspAspTyr LeuLeuLeuAspAlaAspSerHisAlaSer 
IleTyrAspGlySerArgLeuGlyHisAla GlnVallleArgPheArgHisAsnAspAla 
AspAspLeuHisLysArgLeuArgArgLeu AspGlyThrProGlyAlaLysLeuValVal 
ValGluGlylleTyrSerMetMetGlyAsp ValValProMetAlaGluPheAlaAlaVal 
LysArgGluThrGlyAlaTrpLeuLeuAla AspGluAlaHisSerValGlyValMetGly 
GluHisGlyArgGlyValAlaGluSerAsp GlyValGluAspAspValAspPheValVal 
GlyThrPheSerLysSerLeuGlyThrVal GlyGlyTyrCysValSerAsnHisAlaGly 
LeuAspLeuIleArgLeuCysSerArgPro TyrMetPheThrAlaSerLeuProProGlu 
VallleAlaAlaThrMetAlaAlaLeuThr GluLeuGluAsnArgProGluLeuArgVal 
ArgLeuMetAspAsnAlaArgArgLeuHis AspGlyLeuGlnAlaAlaGlyLeuArgThr 
GlyProGlnAlaSerProValValSerVal IleLeuAspAspValAlaValAlaValAla 
PheTrpAsnArgLeuLeuAspLeuGlyVal TyrValAsnLeuSerLeuProProAlaThr 
ProAspGlnHisProLeuLeuArgThrSer ValMetAlaThrHisThrProGluGlnlle 
AspArgAlaValGluIlePheAlaValVal AlaGlyGluMetGlylleAsnArgAlaAla 

[EI4] 

6 '-CTGGCTGCCTCTATCCTCTCTCTCAAGCAG 
[05] 

5'-ACGGCTGCAGCTGGTCTGCCTGCCGTATCT 
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